Pharmacokinetic interaction between oral lovastatin and verapamil in healthy subjects: role of P-glycoprotein inhibition by lovastatin.
Lovastatin is an inhibitor of P-glycoprotein (P-gp) and is metabolized by the cytochrome P450 (CYP) 3A4 isoenzyme. Verapamil is a substrate of both P-gp and CYP3A4. It is therefore likely that lovastatin can alter the absorption and metabolism of verapamil. The pharmacokinetic parameters of verapamil and one of its metabolites, norverapamil, were compared in 14 healthy male Korean volunteers (age range 22-28 years) who had been administered verapamil (60 mg) orally in the presence or absence of oral lovastatin (20 mg). The design of the experiment was a standard 2 x 2 crossover model in random order. The pharmacokinetic parameters of verapamil were significantly altered by the co-administration of lovastatin compared to the control. The area under the plasma concentration-time curve (AUC (0-infinity)) and the peak plasma concentration of verapamil were significantly increased by 62.8 and 32.1%, respectively. Consequently, the relative bioavailability of verapamil was also significantly increased (by 76.5%). The (AUC (0-infinity)) of norverapamil and the terminal half-life of verapamil did not significantly changed with lovastatin coadministration. The metabolite-parent ratio was significantly reduced (29.2%) in the presence of lovastatin. Lovastatin increased the absorption of verapamil by inhibiting P-gp and inhibited the first-pass metabolism of verapamil by inhibiting CYP3A4 in the intestine and/or liver in humans.